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interaction between Hoxc13 and Soat1 may establish a paradigm for
demonstrating the use of defined hair follicle abnormalities as a
diagnostic tool for determining the risk of developing complex diseases
affecting multiple organ systems.
doi:10.1016/j.ydbio.2009.05.194
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Understanding how neuronal and glial diversity arises is an
important goal of developmental neurobiology. The Drosophila CNS
midline cells constitute a simple model system to uncover gene
regulatory networks that regulate neurogenesis, cell fate acquisition,
and neuronal function. In the Drosophila CNS, the LIM homeodomain
transcription factor tailup (also known as islet) is required for proper
axon pathfinding of a subset of motor neurons and for dopamine and
serotonin synthesis. We report the role of tailup in the development of
a singlemidline neuron, the H cell. The H cell is a dopamine-producing
neuron that receives serotonergic, glutamatergic and peptidergic
inputs. We show that tailup is expressed in the H cell. Consistent with
previous reports, tailup regulates the expression of ple, which is a
dopamine biosynthetic enzyme. We also have identified additional
tailup target genes that are involved in dopamine synthesis and
transport. Additionally, tailup represses neuropeptide F receptor
expression in abdominal segments. Experiments are in progress to
determine the role of tailup in H cell axonogenesis and how tailup
expression is regulated. Together with the genetic analysis of tailup
these experiments will help identify developmental gene regulatory
networks that will likely be evolutionarily conserved.
doi:10.1016/j.ydbio.2009.05.195
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The zinc finger gene Sall4 is important in the formation of the
inner cell mass, regulation of stem cell differentiation, and limb
development in the mouse. In the chicken we have shown that Sall4
is expressed in the presomitic mesoderm, pronephros, lateral plate
mesoderm and later in the limbs, as well as portions of the CNS, the
cranial neural crest and the otic placode. We isolated regions adjacent
to the chicken Sall4 gene that were conserved among chickens,
humans, mice, and frogs. These regions were cloned into a vector in
front of a minimal promoter driving GFP expression. A number of
these potential cis-regulatory elements drove the expression of GFP
in a tissue specific manner that recapitulated much of pattern of Sall4
RNA expression at the stages studied, including the intermediate
mesoderm and pronephros, the presomitic mesoderm and somites,
and spatially and temporally restricted regions of the CNS. We also
found a region that drove the expression of GFP in the otic placode
and later in the otic vesicle, as well as the lateral plate mesoderm.
When we looked at this element more carefully we found a number
of different putative transcription binding sites, including those for
Pax2, Tbx5, TCF and Pea3, that might be responsible for the enhancer
activity found in this region. When the Pax2 region was replaced by
heterologous DNA, the expression in the otic placode was signifi-
cantly diminished. Removing one of the Tbx5 sites eliminated the
expression in the lateral plate. This cis-regulatory region may also be
responsible for Sall4 induction by FGF signaling seen previously. This
work is supported by USPHS grantDE16459.
doi:10.1016/j.ydbio.2009.05.196
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microRNA-24a is required to repress apoptosis in the developing
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Abstract #175 will be presented as scheduled, but will not be
published due to lack of license agreement between authors and
publisher.
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Genetic tests indicate that the paired/homeodomain protein PAX6
promotes the development of the highly proliferating retina while the
bHLH-Zip protein MITF promotes the development of the less
proliferating retinal pigment epithelium (RPE). In mice, however,
PAX6 is also expressed in the future RPE, prompting us to explore its
role genetically.WhilemildMitfmutations show increases in PAX6 and
its pro-retinogenic targets in the RPE, there are little if any changes in
cell proliferation. In combination with heterozygosity for Pax6,
however, cell proliferation is increased even though some retinal
genes are decreased. Conversely, an increase in Pax6 gene dose (as
provided by a YAC transgene) corrects cell proliferation in the RPE, but,
surprisingly, reduces retinal gene expression to wild type levels. We
explain these observations in the following way: The increase in cell
proliferation following decrease of Pax6 is associated with a decreased
expression of alpha B crystallin which is known to regulate Cyclin D1
protein levels through the regulation of the SCFFBX4 ubiquitin ligase
complex. The decrease in retinal gene expression following an increase
in Pax6 correlateswith an increase in the expression of anMitf relative,
Tfec. Hence, in mild Mitf mutations, despite increased retinal gene
expression, the RPE does not develop as a retina because Pax6 inhibits
cell proliferation, and in Pax6 over-expressors, the RPE does not
develop as a retina because Tfec is induced. We conclude that Pax6 has
dose-dependent roles in RPE development that involve complex
transcriptional and cell biological feed-back mechanisms.
doi:10.1016/j.ydbio.2009.05.198
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Prep1 (Pknox1) is a homeodomain transcription factor in theTALE
superfamily and a critical regulator of hematopoiesis and organogenesis.
Although Prep1 null mice die at gastrulation, we found that a genetic
combination of a Prep1 null allele with a hypomorphic allele (Prep1i/−)
rescues embryonic viability untilmid-gestation allowingnew insights into
its function in early development. Severe Prep1i/− embryos showcomplex
and dramatic anterior phenotypes, including anophthalmia or micro-
phthalmia. The primary ocular phenotype appears to be complete absence
of the lens, and analyses of lens development revealed that lens induction
failed in Prep1i/− embryos, accompanied by decreased or absent Pax6 and
Foxe3 expression. Prep1 was required for Pax6 ectodermal enhancer (EE)
activity, but not pancreatic enhancer activity. Using protein-binding
microarray analysis, we identified two tandem highly conserved Prep1
bindings sites in the Pax6 EE, predicted to be of medium-affinity binding
strength. These affinity differences were verified using biophysical real-
time measurements of protein/DNA interactions. Mutation of either site
abrogated Pax6 EE reporter activity, which could be rescued by mutagen-
esis of oneof the sites to ahigh-affinity Prep1binding site. Therefore, Prep1
is a novel regulator of lens induction and a newly identified and critical
upstream regulator of Pax6. Moreover, we define a novel cis-regulatory
logic, whereby medium-affinity transcription factor binding sites act
additively to define a genetic threshold for gene activation.
doi:10.1016/j.ydbio.2009.05.199
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Heterozygous loss of Nipped-B-like (NIPBL) is the most common
cause of Cornelia de Lange Syndrome (CdLS). Nipbl has a highly
conserved role in loading cohesin onto chromosomes, but studies in
Drosophila suggest it also exerts genome-wide effects on gene expres-
sion. Nipbl+/− mice display CdLS-like phenotypes, without chromo-
some cohesion defects (unpublished data), suggesting that CdLS results
from dysregulated gene regulation. To investigate how Nipbl affects
gene expression, we disrupted Nipbl expression in zebrafish embryos.
Zebrafish has two genes, zNipbl-1 and zNipbl-2, with >70% amino acid
identity to mammalian Nipbl; both are expressed maternally and
ubiquitously in early embryos. Knock-down of either zNipbl with
antisense morpholinos (MOs) led to gross morphological defects by
12 hpf; effects weremore severewhen both genes were knocked down.
To identify the earliest transcriptional changes due to loss of Nipbl
function,microarray analyseswere performed onmorphants at gastrula
stages (6.5–9.0 hpf). When both zNipbls were depleted with transla-
tion-blocking MOs, at least 7 genes were significantly up-regulated by
6.5 hpf, just hours after the mid-blastula transition (MBT, onset of
zygotic transcription). Maternal mRNAs for all 7 are found in embryos
and normally degraded afterMBT. Preliminary data suggest that it is not
stabilization of maternal mRNAs, but inappropriate onset of zygotic
transcription, that accounts for their up-regulation in zNipblmorphants.
Experiments are underway to elucidate the effects of Nipbl on the
transcription of these genes. Supported by the NIH P01-HD052860.
doi:10.1016/j.ydbio.2009.05.200
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The insertionalmousemutation Acrodysplasia (Adp) confers a parent-
of-origindevelopmental phenotype,withanimals inheriting themutation
from their father showing skeletal abnormalities, while those inheriting
the mutation from their mother are normal. This parental-specific
phenotype, along with mapping of the insertion to a region of
chromosome 12 proposed to contain imprinted genes, suggested that
disruption of genomic imprinting might underlie the Adp phenotype.
Genomic imprinting is the process by which autosomal genes are
epigenetically silenced on one of the two parental alleles; imprinting
mutation phenotypes manifest after inheritance from one parent but not
the other. Imprinted genes typically occur in dense clusters that contain
few nonimprinted genes, and therefore assaying representative genes
from the Adp critical region might identify any imprinted domains.
Thirteengenes spacedacross theAdp regionwereanalyzed for imprinting,
but all were found to be biallelically expressed. Other explanations must
therefore be considered for the parent-of-origin Adp phenotype.
doi:10.1016/j.ydbio.2009.05.201
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Abstract #180 will be presented as scheduled, but will not be
published due to lack of license agreement between authors and
publisher.
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Following epidermal damage, breaches in the skin or cuticle are
repaired by the epidermal wound response, a survival mechanism that
restores barrier integrity. However, the manner in which nearby
unwounded epidermal cells sense the wound and begin the process of
repair is unknown. Here we show that serine proteases and their
inhibitors are involved in regulating the expression of wound response
genes encoding Dopa decarboxylase (Ddc), a cuticular crosslinking
enzyme andmisshapen (msn), a kinase that activates JNK signaling that
is crucial for epidermal tissue movement and fusion. Transgenic flies
containing reporter constructs fused to upstreamenhancer sequences of
Ddc andmsnwere generated tomonitor transcriptional expression after
wounding. After simultaneous aseptic wounding and injection of the
broad-spectrum serine protease trypsin into late stage embryos,
widespread epidermal Ddc expressionwas observed. Similar wounding
and injection of the serineprotease inhibitor aprotinin resulted inhighly
reduced expression levels of msn surrounding the wound site. Aseptic
wounding and injection of papain, a cysteine protease, seemed to have
no effect on the normal wound response expression of msn, suggesting
that the wound response is serine protease specific. Serine proteases
have been found to play important wound healing roles in a variety of
epithelial tissues. These enzymes also activatemelanization events after
septic wounding. Our results indicate that serine proteases can activate
specific wound response genes following epidermal damage.
doi:10.1016/j.ydbio.2009.05.203
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